Reducing the externalities from energy use is crucial for sustainability. There are basically four ways to reduce externalities from energy use: increasing technical efficiency ("energy input per unit energy service"), increasing economic efficiency ("internalising external costs"), using "clean" energy sources with few externalities, or sufficiency ("identifying 'optimal' energy service levels"). A combination of those strategies is most promising for sustainable energy systems. However, the debate on sustainable energy is dominated by efficiency and clean energy strategies, while sufficiency plays a minor role. Efficiency and clean energy face several problems, though. Thus,the current debate should be complemented with a critical discussion of sufficiency. In this paper, I develop a concept of sufficiency, which is adequate for liberal societies. I focus on ethical foundations for sufficiency, as the discussion of such is missing or cursory only in the existing literature. I first show that many examples of sufficiency can be understood as (economic) efficiency, but that the two concepts do not coincide. I then show that sufficiency based on moralization of actions can be understood as implementation of the boundary conditions for social justice that come with notions of liberal societies, in particular the duty not to harm other people. By this, to increase sufficiency becomes a duty beyond individual taste. I further illustrate this in the context of the adverse effects of climate change as externalities from energy use. 
Introduction
Reducing the externalities from energy use such as the adverse effects of climate change is crucial to make our societies more sustainable. Basically, there are four ways to reduce these externalities: First, there are strategies to increase technical efficiency, that is to provide a certain level of energy services with lower energy input and correspondingly lower externalities; 1 second, there are strategies to increase economic efficiency. An action or situation is economically efficient, if marginal costs incurred equal marginal benefits. This "gets the prices right", e.g. via internalisation of externalities and thus leading to efficient levels of energy use given individual agents' preferences (it becomes more costly to use gasoline due to a CO2 tax, for example, and gasoline use and pollution correspondingly decrease). Third, there are clean energy strategies, promoting energy sources with relatively low external effects 2 . Fourth, there are sufficiency strategies, which make the levels of energy services themselves a topic for discussion and aim at lowering those. Sufficiency thus addresses the level of output (or consumption) per se -and not in relation to the inputs. It asks whether an activity needs to be performed at all (resp. at a certain level) and not whether it is performed "efficiently" (resp. at an efficient level). Insofar as externalities are correlated with consumption, consumption reduction reduces externalities. A combination of those strategies may be most promising to reduce the externalities from energy use. However, the current debate on sustainable energy systems is largely dominated by technical and economic efficiency and clean energy strategies, while sufficiency plays a minor role only (examples are the ongoing debates on national and international energy policy, see e.g. UVEK 2007 , ESC 2008 and OcCC 2008 for Switzerland and the debate in the EU, EU 2008).
The focus on efficiency and clean energy faces several problems. First, there are the problems of technical efficiency: the rebound effect (simplified: lower energy bills increase disposable income, which in turn is used for (more energy-intensive) consumption elsewhere -the size of this effect is subject to controversies, see e.g. Dimitropoulos and Sorrell 2006) or a target shift of targeted measures (simplified: more energy efficient automobile motors are not used to drive the same mileage with less gasoline, but rather to increase mileage or to use heavier cars with the same gasoline input, i.e. at the same costs), or an increasing total (if the aggregate total units demanded for a certain energy service grow faster than the energy use per unit decreases). Second, there are the problems of economic efficiency: identifying prices for all goods and bads involved and the corresponding conceptual, information and weighting problems related to cost-benefit and other valuation analysis (see e.g. Schläpfer 2008 and references therein). In addition, if increased economic efficiency is realised only in part of an economy, it can even lead to adverse effects. This can be the case if internalisation is only partly achieved, e.g. for some fuels. Substitution effects then may even increases some external costs.
3 Third, clean energy may face problems of scale, when relatively low external effects add up on aggregate (cf. the various problems related to global bioenergy strategies, e.g. the potential competition for land and water between biomass for energy use and food; see e.g. Muller 2008 for some overview and references).
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These observations, i.e. the dominance of efficiency and clean energy strategies in the energy debate and the problems of these strategies, motivate the first part of my main thesis: efficiency and clean energy strategies alone will not lead to the necessary reductions of externalities to reach a sustainable energy system. This thesis clearly calls for suggestions what then, if not efficiency and clean energy, will lead to the needed reductions of externalities. This leads to the second part of my main thesis, namely that to achieve the needed reductions of externalities, sufficiency strategies need to prominently complement efficiency and clean energy strategies.
This suggestion is based on the claim that sufficiency strategies support externality reduction in energy use via consumption reduction without the potential problems identified above for efficiency and clean energy. I will corroborate this in the next section, where sufficiency is discussed in depth.
This thesis is not new. Many governmental and non-governmental organisations emphasize that consumption reduction needs to complement efficiency strategies to reduce the externalities from energy use (e.g. eceee BAFU 2006, p47) . Similar, many organisations promote consumption reduction as a means to reach a more sustainable society, as the leverage of changes in consumption regarding changes in externalities (not only from energy use) is large. On the other hand, sufficiency strategies face low acceptance in politics and society, as they are usually understood to be tightly linked to renunciation and lower living standards. I also want to point out that sufficiency may not replace, but complement efficiency and clean energy strategies. Governmental regulation and policy instruments for increased efficiency and clean energy, such as energy and CO2 taxes, green certificate trade, emissions trade or prescribed efficiency levels of appliances can achieve much and are necessary and important means on the path to reduced externalities from energy use. Just as I claim that efficiency alone will not solve the externality problem of our energy use, I also am convinced that sufficiency strategies alone will not.
In this paper, I clarify what "sufficiency strategies" actually mean. To be effective, an investigation into "sufficiency strategies" has to provide guidance for actions to individuals and society, in particular to politics, i.e. to make normative propositions on "how one should act" and how this may become realised. For this, I will first define what I mean with "sufficiency strategies". Furthermore, I will relate them to efficiency strategies and clarify differences. Many aspects of sufficiency can be understood as aspects of encompassing long-term strategies for (economic) efficiency. This helps to at least partly reconcile economic or efficiency-based approaches with the idea of sufficiency.
Second, I develop an ethical framework for sufficiency 5 . Current research on sufficiency is mainly done in applied and empirical contexts in socio-psychology or marketing research. It focuses on analysis of peoples' attitudes, motivations and behavioural patterns, and what may influence those, see e.g. Kaufmann-Hayoz and Gutscher 2001 , Gutscher in Jochem 2004 , Jamieson 2006 ; it is connected to the "ethical consumer" and "voluntary simplicity", see e.g. Craig-Lees and Hill 2002 , Shaw and Newholm 2002 , Zavestoski 2002 , Huneke 2005 , McDonald et al. 2006 . This is descriptive in the sense that it investigates how people act and how, given these facts, one may support more sufficient action. In this work, the main argument for sufficiency is the reduction in externalities. In contrast to the discussion of efficiency strategies, largely missing in this important research is an explicit discussion of the ethical foundation of sufficiency (for efficiency, it is welfare maximising utilitarianism), which is necessary to argue for normative propositions for actions and policies, i.e. for propositions on what individuals "should" do because it is "good" and on how the state may support these actions. Exceptions are Princen (2005) , Linz (2004) or Jamieson (1992) , for example, who develop normative notions of sufficiency based on ethical considerations, which I will shortly discuss in the next section. There I will illustrate that without such an ethical framework, sufficiency cannot be developed beyond the status of voluntary strategies. Such are maybe "nice to have" but will not attain a more binding character. "So what?" then may remain the attitude of many towards it.
A discussion of ethical aspects of consumption reduction as a means to increases sustainability in our societies has already been led in the context of the environmental movement and the then newly emerging environmental ethics in the 1960ies, 70ies and 80ies (see e.g. some overview in Krebs 2005 or Brennan and Lo 2008) . It inspired the debate on sustainable energy consumption, but did not effect in fundamental behavioural changes and general implementation of sufficiency strategies. It was partly characterised by high hopes towards behavioural changes and social engineering and some authors even advocated large restrictions on personal freedom to achieve environmental improvement (e.g. Jonas 1979 , p262, see also Krebs 2005 . It never entered debates in official politics, though, which largely remained dominated by the goal to provide cheap central resources for the economy (such as energy, material, space, waste disposal capacity and risk insurance, Minsch et al. 1996) . This earlier debate illustrates the main danger of sufficiency strategies, namely that they become ideological, antiliberal and fundamentalist in prescribing ways of life to individuals. In my research, I try to develop a modern concept of sufficiency, which accounts for this legacy, is adequate for a liberal society and has some chance to be accepted as an input to the political debate. Basically, this means that arguments for levels of "enough" in continuous consumption variables such as energy services have to be developed. Besides giving such arguments, the fundamental problem of sufficiency is to determine how much is "enough" and who may determine this. The context of a "liberal society" is thus a crucial general assumption that underlies my analysis and sets an ideological frame I do not call into question in this paper.
Sufficiency as Efficiency and Beyond
Examples of technical and economic efficiency are readily given. Technical efficiency increases when gasoline consumption for the same travel distance and car weight is reduced. Economic efficiency increases when correct prices are used, such as when CO2 from gasoline combustion becomes subjected to a tax and correspondingly increased gasoline prices in consequence reflect the social costs of CO2 emissions. Technical and economic efficiency closely interplay, as improved technical efficiency is an important means to respond to measures that improve economic efficiency.
Sufficiency is a concept that needs further clarification. Princen (2005) , for example, defines that " [Sufficiency] is the sense that, as one does more and more of an activity, there can be enough and there can be too much" (p.6). This is, actually, also a formulation to capture the essence of economic efficiency, where an activity is done up to the level, where the costs of undertaking it become larger than the benefits. More of this activity is "too much" in the well-defined sense of the neo-classical theory. Two of the three main examples to illustrate sufficiency in Princen (2005) can be understood as such encompassing, long-term efficiency strategies: setting harvest quotas for forest use and a fishery assure the long-term renewable use of the respective resource base. Only the third example he discusses in detail truly refers sufficiency: the decision of an island community to not "develop" by a new tunnel to the main-land and corresponding auto-mobility and easier access. This has strong conservationist traits and does less reflect a certain level of "enough" in a continuum than some fundamental discrete decisions on how the life of this island community should develop in future. In this example, the decision to abstain from auto-mobility was further simplified due to the particular geographic situation of a small island with reasonably well-established boat connection to the main land (city of Toronto). The ethical foundation for sufficiency developed by Princen (2005) is somewhat dispersed in his book. It is formulated most concisely on p18, where it is (implicitly) linked to a notion of "good life", which is seen as a necessity for sustainability in a complex and uncontrollable world: "[…] the sufficient person exercises restraint and respite because such principles are consistent with a world that is ultimately unknowable and uncontrollable, […] ." The precautionary principle thus plays an important role as an argument for his notion of sufficiency. Later, he also refers to aspects of "quality of life", when he lists actions that cannot be performed in an "efficient" manner, but need another attitude: playing, listening to a child, experiencing a sacred place,… (p 353). In an older paper, Princen (2003) is more explicit and describes sufficiency as a set of management principles: "Sufficiency -restraint, precautionary, polluter pays, zero, reverse onus, and principles like them -is a class of principles sensitive to critical environmental risks, risk export, and the evasion of responsibility for generating such risks." (p 49).
Another approach is presented in Linz (2004) 6 who understands sufficiency as part of the political and personal mission posed to our generation to end overexploitation of nature and to advocate more just distribution of life chances.
7 Also after some further explication of this, this notion of sufficiency cannot be clearly separated from the concept "sustainability" and suffers similar problems of indeterminacy and unspecific generality. Furthermore, many of the examples referred in Linz (2004) are efficiency strategies. His normative basis for sufficiency is also very broad, but the notion of "quality of life" plays a crucial role. "Quality of life" serves as a general guiding principle on how to increase sufficiency. Several illustrative examples are given and explicate what "quality of life" could mean. Key are non-material aspects that should gain more importance.
A further approach is presented in Jamieson (1992) , who gives some ethical foundation for increased sustainability based on the notion of "responsibility". He bases his discussion on the claim that our current understanding of responsibility is tied to clearly identifiable actions, harms and agents, that for today's environmental problems, however, no one is responsible in this old sense, as they emerge from the aggregate actions of millions of people only. He then states that "Unless we develop new values and conceptions of responsibility, we will have enormous difficulty in motivating people to respond to this problem." (p. 149). Implicitly, he discusses sufficiency as opposed to efficiency (which he claims cannot succeed in solving global problems such as climate change), but he does not further develop this concept.
I use a notion of sufficiency, which is clearly beyond efficiency on the one hand, but which is not as encompassing and indeterminate as the notion of Linz (2004) on the other. The notion of sufficiency I am interested in here is tightly linked to Jamieson's approach based on responsibility and values and to Princen's formulation via certain "management principles" such as the precautionary principle and restraint. Essential is the notion of some level of "enough" in continuous consumption variables of individuals, such as energy use, and in a main-stream context for industrialized liberal societies, such as for western urban middle-and upper-class households.
8 By this, it addresses situations of "sufficient life-style" rather than of "sufficient resource use". It addresses situations where no "natural" cut-off or restriction exists (e.g. due to particular characteristics of the society considered, such as for inhabitants of a small island, where a decision between "cars" or "no cars" can be taken). Sufficiency thus relates to questions such as "how much (auto-)mobility or heated living-space, etc. is enough?", assuming that "zero" is likely to be too low and the current level is likely to be too high. This provides some explication 9 of what I mean with "sufficiency". I note that this conception of sufficiency is also closely related to the discussion in Darby (2007) , which however also lacks a broader consistent ethical framework necessary to develop arguments for increased sufficiency in a liberal society.
To be specific, I condense this to a definition as follows, restricting the focus to energy: a western urban middle-or upper-class individual lives an energy sufficient life if a) s/he consumes energy not beyond some levels of "enough"; and these consumption levels are determined by b) some understanding of the externalities from energy consumption; by c) some understanding of this individual of what s/he truly "needs" to live a "good life"; and d) a sense of responsibility in the individual for the effects of his/her own actions (in particular including the global externalities from consumption decisions, which traditionally are not in the focus of responsibility for the effects of ones actions).
This notion of sufficiency is not independent from efficiency considerations (due to b), but it avoids the drawbacks of efficiency and clean energy strategies. It hedges against the rebound effect and the problems of clean energy via scrutinizing all consumption levels in general, independently of each other and irrespective of the material possibilities, and it avoids the problems of economic efficiency, as no general welfare accounting is necessary to arrive at decisions (c and d). I note that b) opens the possibility for regulatory action on the consumption levels, e.g. via taxation of externalities (as this "understanding" is not claimed on individual level), but that this has to be complemented by further principles (c and d) to go beyond efficiency.
An Ethical Framework for Sufficiency in Liberal Societies
All in all, sufficiency is nice to have, but there is the danger that sufficiency beyond efficiency entirely remains at the discretion of individuals to choose a corresponding lifestyle or to act correspondingly and that policies to increase sufficiency thus necessarily remain weak. In this section, I develop an ethical framework for the notion of sufficiency defined above. By this, I mean that I develop arguments, why sufficiency is not merely a matter of individual taste but that there are compelling arguments also in the context of a liberal society that every western urban middle-and upper-class individual should increase sufficiency.
Based on the discussion in the previous section, I identify two possible approaches that are interlinked but focus on different aspects: first, there are arguments linked to some notion of "good life"; second, there are arguments linked to several principles for guidance in ones action. I will then argue for a certain principle as the most promising approach to arguments for sufficiency in a liberal society. In the subsequent section, I will then illustrate what this may concretely mean for levels of "enough" in continuous consumption variables such as energy consumption. First, I clarify the notion of "liberal society" I use.
The Liberal Society
As stated in the introduction, a main assumption for this discussion of sufficiency is the context of a liberal society. There are many conceptions for liberal societies (cf. e.g. Gaus and Courtland 2007) , but some fundamental principles are always the same. These are the liberty of the individual resp. the pluralism of values, and the need for justification of restrictions on liberty. Gaus and Courtland (2007) state: "That the good life is necessarily a freely chosen one in which a person develops his unique capacities as part of a plan of life is probably the dominant liberal ethic of the past century." and that "The fundamental Liberal Principle holds that restrictions on liberty must be justified […]". Liberty, the core of liberalism, is thus combined with some theory of social justice to hedge against injustice. This captures the idea that only adverse effects on others confine individual freedom, resp. that the role of the state consists in " [seeking] to ensure that all its citizens will be able to pursue personal interests and private preferences under conditions that are convenient and equitable to all." (Sagoff 1988, p146) , resp. "[…] the basic task of the government is to protect the equal liberty of citizens." (Gaus and Courtland 2007) . Depending on the notion of liberty used, the task of the government, i.e. protecting individual liberty, can take very different forms.
For this article I do not further specify the form of the liberal society I address (e.g. whether it is a direct or representative democracy, whether it is capitalist, etc.) beyond the two core aspects of 1) the liberty of the individual, reflected in its freedom to chose a notion of good life, only restricted by 2) some "boundary conditions of social justice" that allow to restrict individual liberty, reflected in the fact that some actions may be regulated by the state or judged as morally wrong.
Sufficiency, virtues and the "good life"
The reference to the "good life" takes up the ancient philosophical question how a human "should" live. This question is understood in an encompassing sense, covering a persons' actions and attitudes, thus, the person's whole being. Classically, this is linked to virtues that should govern our being and actions or to values that one should hold valid. Proposals for concepts of "good live" cover a wide range (see e.g. Düwell et al. 2006, p82ff ). An example is the Aristotelian conception that aims at perfection of the genuinely human abilities such as social interaction or reason. This then leads to cultivation of virtues such as prudence, justice or temperance. Another example is the conception by Nussbaum (1990) who posits 10 basic capabilities that are necessary for a "good life". They comprise capabilities such as bodily health and integrity, the capability to play and having emotions. This focus on capabilities leaves more room for individual realisation than the classical Aristotelian conception as it focuses on boundary conditions that need to be met to enable a good life but does not prescribe the concrete contents of such.
XXX COMMENT ON GOOD LIFE: may add stuff on Nussbaum: I understand Nussbaum's notion of GL as CONDITIONS in the sense that if I have these conditions implemented, then I CAN lead a GL. NOT if I have these conditions implemented, then I DO lead a GL!! (and for me, this difference is crucial, as the first notion is liberal, the second not, in my opinion). XXX XXX read notes in ASRELEO_EmissionsTradeAdrianMuller_NOTES XXX Some conceptions of "good life" with the corresponding set of values, virtues or capabilities go along with reduction in consumption (e.g. temperance, partly: prudence) or are not at odds with such reduction above a certain basic level (Nussbaum's capabilities) and are thus compatible with increased sufficiency. For energy use, such a sufficient conception of "good life" would mean, for example, driving less and smaller cars in a car-sharing pool. Concrete indication of which level of consumption is sufficient, e.g. regarding car use, is difficult to give. In a liberal society (cf. above), this remains at the discretion of individuals in the context of the notion of "good life" adopted and rests on the individuals' capability to recognise which level is "enough" (this would be given, for example, if Nussbaum's capabilities for a good life are assured; her sixth capability -practical reason -encompasses this; or, with an Aristotelian conception, by the virtue of temperance). Restriction in the choice of ones own understanding of "good life" is only possible inasmuch a certain notion of good life leads to actions that violate the boundary conditions of social justice.
Sufficiency and "moralization" of individual actions
For the discussion here, moralization of individual actions denotes the process that certain hitherto clearly nonmoral actions become moral in the sense that they become judged as morally wrong or right. Moralization of individual actions is linked to the notion of a "good life", but has a different focus inasmuch as it does not focus on the whole being of a person but only on certain aspects thereof, namely single actions or types of actions.
Giving arguments why certain actions may be morally wrong or right and why other actions may be non-moral (i.e. the question of moral wrongness or rightness is not adequate) lies at the core of ethics -as ethics ultimately aims at providing guidance on "how to act". Consequentialist theories, for example, moralize actions in the sense that an action is "morally right" if it increases some notion of the "good". Utilitarianism may serve as the prime example, where every action that increases the aggregate utility, e.g. welfare, is morally right. A non-consequentialist example of how actions are moralised is Kant's categorical imperative "Act in such a way that you treat humanity, whether in your own person or in the person of any other, always at the same time as an end and never merely as a means to an end." (Kant 1785).
Actions have moral quality only in relation to some principles or theories. As for the notions of "good life", proposals for principles and corresponding normative propositions for action are widely diverse. Examples are actions that are unjust in the context of some theory of justice, actions that harm others in the context of the principle that human beings have dignity or actions that increase inequality in the context of a theory that posits that we have a duty to reduce inequalities. Examples are also sins in the context of Christian morality. In liberal societies, uncontested acceptance of the normative quality of some actions and corresponding principles or even a corresponding ethical theory is usually not generally given.
10 Thus, religious rules for example, that were widely accepted for centuries may loose their normative quality today, at least in parts of society, and, more importantly, before law (e.g. regarding sexual orientation, etc.).
Reduction in consumption can be linked to the normative rules that derive from some principles or ethical theories. Examples are the principle to respect other human beings (leading to the duty not to harm other people, e.g. due to harmful emissions from power generation), the precautionary principle or the principle to respect the environment. Those can thus be arguments for sufficiency strategies. For sufficiency in energy consumption, moralization of actions would mean, for example, that demand for "high" room temperatures in heating living space, demand for cooling in summer, the area of heated living space itself and mobility demand become judged as "excessive" beyond a certain level, as "morally wrong".
It is important to note that for moralization of actions (in contrast to notions of good life), the context of a liberal society provides a unique set of principles (namely the boundary conditions of social justice) that are by definition valid beyond the discretion of individual acceptance. I will elaborate this in the next subsection.
Sufficiency Policy in Liberal Societies
While the approach via the "good life" would challenge the core of liberal societies, the approach via actions strengthens the standing of the boundary conditions already present. Prescribing some notion of "good life" as the correct one is not compatible with liberalism. However, restrictions on personal liberty in reference to the boundary conditions of social justice are possible. This aims at regulating certain outcomes, resp. actions that lead to those and does not try to regulate individual notions of "good life" in an encompassing sense. Some principles from these conditions of social justice restrict actions also in such a way as to increase sufficiency. Discussing sufficiency via the moralization of (certain) actions is thus more promising in a liberal society. In addition, besides incompatibility of liberalism with sufficiency based on a notion of "good life", this approach would face problems of aggregation due to the individual character of a "good life". Allowing for mutual offset between different individuals is not possible on this basis (e.g. that a group of individuals is on average sufficient, but each individual has some aspects that would, if present in all individuals, lead to non-sufficient aggregate outcome: one individual may eat meat every day but does never travel while another is vegetarian but travels by plane some times a year).
11 The possibility of aggregation in a sufficiency strategy based on moralization of actions makes it more compatible with a liberal society, as more diversity in individual conceptions of "good life" is possible. Clearly, on a voluntary base, discussion and information on notions of "good life" that are compatible or supportive to sufficiency is possible also in a liberal society and, in my opinion, also necessary and useful.
Depending on the exact notion of liberal society used, several principles for sufficiency may be derived from the boundary conditions of social justice (such as duties to help the poor and needy, the duty not to tolerate injustice, the duty not to profit from injustice, or the duty not to harm others). A common baseline of all notions of liberal societies is the obligation not to harm other people. This is even conceded by most libertarians (cf. Vallentyne 2006 and the discussion in Bleisch 2009). This minimal common baseline is actually enough to argue for sufficiency in a liberal society. Therefore, I do not further discuss other principles.
The duty not to harm others is very general. It can also be phrased in more direct relation to the notion of liberal society. This is achieved via the extension of the system boundaries of a liberal society, which is necessary in a globalized world. Referring to the role of the state, "Protecting the equal liberty of its citizens", the notion of "citizen" needs to be extended in a globalised world. The boundary conditions of social justice are not understood to apply to the members of the liberal society in question only (e.g. to the population of a western nation such as Switzerland), but to all human beings affected by actions taken by members in this society. It is this aspect that moralizes consumption decisions also in case one employs a nation-centered notion of liberal society and when consumption does not constrain the liberty of fellow-citizens in the liberal society.
To argue how sufficiency is related to the duty not to harm, I further restrict the discussion on energy consumption and climate change. Given the factual knowledge from the IPCC 4 th Assessment Report on Climate Change (IPCC 2007) , it can be concluded that current and future energy consumption in western societies (i.e. in particular of the western urban middle-and upper-class) will, if nothing changes, considerably harm other people due to the adverse effects of climate change (and that our past energy consumption already does and will also further harm other people).
12 Mitigating greenhouse gas emissions is important to reduce future climate change and the corresponding harm. In the light of the discussion in the previous sections and my thesis stated in the introduction, sufficiency strategies are a necessary complement to efficiency and clean energy strategies to achieve these reductions. Due to the duty not to harm other people, western urban middle-and upper-class citizens (cf. section 2 above) in a liberal society thus have the duty to increase sufficiency. By this, sufficiency is not a matter of individual taste alone. This means, according to the definition from above, that we have the duty to a) consume energy services not beyond some levels of "enough", which are determined by b) our understanding of the dynamics of externalities from energy consumption, c) some individual notion of a "good life", and d) a sense of responsibility for the effects of our actions. Furthermore, as the duty not to harm others is part of the boundary conditions of social justice, the state may take some measures to avoid this harm, even though they may restrict individual liberty.
Two comments are necessary. First, although the principles referred to and the context of liberal societies are old ideas with many concrete realizations, the moralization of energy consumption has not yet become effective. Several approaches exist to explain this. Here, I mention "moral disengagement" as a concept that explains the difficulties of the extension of this moralization to a global level. It describes several psychological mechanisms how moralization can be avoided. Examples are minimising, ignoring or misconstruing the consequences of ones actions, euphemistic labelling or diffusion of responsibility (Bandura 2007) . "Moral disengagement" is an adequate concept to address this lack of implementation in the context of sufficiency, as it addresses individual actions. Addressing these aspects is crucial for any implementation of sufficiency strategies. There, social psychology and related research has much to contribute (see e.g. Kaufmann-Hayoz and Gutscher 2001) . Second, (economic) efficiency is often claimed to be most adequate in a liberal society to reduce externalities. One reason for this is the perception that efficiency interferes only minimally with individual notions of a "good life". Besides the problems of (economic) efficiency mentioned already above, this is also questionable on more fundamental grounds, as efficiency strategies restrict individual decisions due to "ability to pay". This is widely accepted and an integral part of market economies, 13 but in the context of a liberal society with boundary conditions for social justice, some more thoughts on this are necessary. Sufficiency is similarly adequate for a liberal society as efficiency. The difference is that the latter focuses on the core of "liberty" while the former focuses on "social justice", i.e. the boundary conditions potentially restraining liberty. Both liberty and justice are however necessary for a liberal society.
Sufficiency in practice
In the previous sections, I have argued that there is a duty to increase sufficiency. By the definition of sufficiency I give above, this has four parts, namely a) to consume at the levels of "enough", derived from b) the knowledge on externalities, c) understanding of ones own notion of a "good life" and d) a sense of responsibility for ones actions.
The most pressing question clearly regards the levels of consumption to be aimed at. In the context of climate change externalities and energy use, three examples for aggregate levels that are promoted on policy level are the 2ºC goal of the EU for maximal temperature increase, the 1 ton CO2 per capita goal and the 2000-Watt society promoted by the ETH in Switzerland for optimal energy consumption per capita. This level is assumed to be high enough to live a decent life and low enough to keep externalities in an acceptable range. It is at about a third of current per capita energy use in Europe (Jochem 2004) . The height of these levels is informed by current knowledge on resource dynamics, combined with the precautionary principle. Clearly, these levels are very coarse, given the complexity of the underlying externality dynamics.
These levels may be supported by policy via efficiency and clean energy strategies. The individual understanding of ones notion of a good life then helps to break down these aggregate levels into individual consumption levels for various types of energy services. The sense of responsibility supports that this is done in a critical manner and hedges against the problems of efficiency strategies and clean energy (rebound, etc., see above). This responsibility may manifest in a general attitude of restraint, temperance and prudence (cf. also the line of arguments in Jamieson 2007). The levels for more disaggregate energy consumption decisions thus could be self-determined in the context of responsible, informed action, where governmental regulation can help to give a general direction (e.g. via a heavy CO2 tax), to keep information requirements tractable and to provide technical and institutional means to support achievement of these levels.
To avoid ending up with mere efficiency and clean energy strategies, information provision on and supportive institutions for sufficiency should be promoted by the government. This is, actually, an important part of what I mean with "sufficiency strategies need to prominently complement efficiency and clean energy strategies." The regressive and unjust properties of many efficiency measures would also be less pressing in the context of complementing sufficiency strategies, as consumption reduction would already be realized by the latter and not only due to price increases alone. An example of such information provision is BAFU (2006) . This study provides detailed information on more sufficient consumption in Switzerland. Without radical changes in lifestyle, the potential for energy use reduction is estimated to be around one third.
It is illustrative to observe that economic efficiency actually provides an argument for certain levels of enough and for cut-off in continuous variables, namely the efficient level of consumption, given by the criterion that marginal costs of this action equal its marginal benefits. Given the total external costs of and benefits from oil consumption for heating a certain house were known, for example, the optimal consumption level could be found in this way as it would assure long-term efficient resource use. Implementation of this however faces the problems of efficiency strategies identified above. One way to try to reconcile sufficient levels with efficiency is a broadly framed "precautionary principle". This can give arguments for some low levels, to be "on the safe side" regarding externalities from energy consumption. The precautionary principle can then in principle be framed as efficiency under uncertainty. This further illustrates that the differences between sufficiency and efficiency can be quite subtle.
Outlook
This paper focuses on ethical aspects of sufficiency. Addressing other aspects is necessary. Addressing psychological aspects is of particular importance as sufficiency is often connected with renunciation. Here I want to mention two points. First, the nexus to renunciation is always made on the base of the current consumption level and life style. If sufficiency would become a widely used strategy, changes in values and notions of the "good life" would necessarily take place. Changes in consumption would then not necessarily be seen as renunciation anymore and may be seen as an increase in freedom rather than a restriction. Second, one could say that also efficiency strategies lead to renunciation. If some environmental tax to internalise externalities (e.g. a CO2 tax on gasoline) leads to price increases, consumption reduction will occur. This is not framed as "renunciation" only because it is effective via the price system and not due to a moral imperative to restrain from consumption. This is clearly important psychologically, but it should be kept in mind when comparing efficiency and sufficiency regarding effects on individual consumption decisions. Furthermore, more research is needed to assess macro-economic effects of large-scale switches to more sufficient life-styles. A key issue is how a large reduction in consumption could be absorbed by the economy without generating large unemployment. Simultaneous redistribution of labour could offer a solution (as preferences change, due to increased sufficiency), but further analysis of this is clearly needed.
1 Increased technical efficiency also refers to increased output for a given input or increased output with increasedbut proportionally less increased -input. Those two notions do however not lead to an absolute reduction in inputs, but only relative to output. 2 Clean energy is an example of a "consistency strategy". Consistency is often mentioned in combination with efficiency and sufficiency. It refers to the design of industrial processes in such a way that they do not interfere with ecosystem processes. Important aspects are closed cycle processes where no waste occurs, as waste from one step is a resource for another.
